Genc Lermi et al.: The effects of chemical and organic fertilizer applications on forage yield and quality of smooth brome (Bromus inermis L.) under irrigated and non-irrigated conditions -6087 - Abstract. The aim of this research is to examine the effects of chemical and organic fertilizer applications on the forage yield and quality of smooth brome. The research was conducted in two separate experiments under irrigated and non-irrigated conditions in a randomized complete blocks design with three replications. Ammonium sulphate was used as chemical fertilizer, manure and poultry manure as organic fertilizer and Vicia sativa L as green manure. Under irrigated and nonirrigated conditions, the impacts of different fertilizer applications on the smooth brome's height of plant, crude protein rate, crude protein yield, green grass yield and dry matter yield were evaluated. According to the results of the research, while the average dry matter yield was obtained to be 3.94 t ha -1 under irrigated conditions, it was obtained as 1.70 t ha -1 under non-irrigated conditions. The peak values under irrigated conditions were obtained from chemical fertilizer application. However, under non-irrigated conditions the highest values were obtained from organic fertilizer applications. Consequently, considering the impacts of using organic fertilizers on the ecological properties of the soil in the long term, it was concluded that the yield difference between chemical fertilizer and organic fertilizer under irrigated conditions was at tolerable level.
Introduction
Plant production methods not damaging the natural resources and ecosystem should be preferred, while it is aimed to obtain maximum yield in unit area from plant production. One of the most frequently used methods in increasing productivity is fertilization. Especially, with the use of chemical fertilizers, the importance and value of organic fertilizers were ignored. The most applied method in improving the physical properties of soil and maintaining its sustainability is the addition of organic matters (Bender et al., 1998) . Organic fertilizer improved the physical, chemical and biological properties of the soil (Shiralipour et al, 1992 ; Carpenter-Boggs et al., 2000; Marinari et al., 2000) as well as increasing the plant yield and quality Yolcu (2011) . Sonmez et al. (2008) emphasized that the use of chemical fertilizer was essential in agricultural production despite some of its adverse effects, but that the arising problems could be reduced by paying attention to the amount and time of application and by supporting with organic fertilizer. The sustainability and profitability of plant production shall only be achieved by increasing chemical fertilization and organic fertilization made according to the available nutrient content of our soil that was exposed to intensive chemical fertilizer use. With the use of organic fertilizer, organic matter of the soil increases, and thus the physical, chemical and biological properties of the soil improve. Manure, poultry manure, compost and green fertilizer are used for organic fertilization purpose.
According to the researches, it is seen that the effects of chemical fertilizers on the increase of forage yield are higher, whereas the advantages of organic fertilizers in terms of productivity, cost and ecology decrease the attractiveness of chemical fertilizers. Nazli et al. (2014) found that the use of organic fertilizers and chemical fertilizers met the forage need, while at the same time it could reduce the dependence on inorganic fertilizers in agricultural areas. Thus, it was reported that it had positive impact on both the soil productivity and the environment. Bulluck et al. (2002) examined of the effects of the organic and synthetic fertility amendments on the soil in organic and conventional farm. The researchers reported that the yield is not affected by the fertilizer applications within the first year, but the organic production yield is higher than the conventional production yield within the second year. Furthermore, the researchers emphasized that the useful microorganisms in the soil increase, the pathogen population decrease, the soil organic substance, the total carbon and the cation exchange capacity (CEC) increase and thus the soil quality is improved with the alternative fertilizer applications. Emerenciano Neto et al. (2016) concluded that manure was lower than chemical fertilizer as a nitrogen source but that manure was available to be used in order to reduce cost and environmental impacts. Razec et al. (2009) stated that through fertilization made with manure, more economic efficiency was obtained, the yield increased by 75-123% and vegetation density and seed formation capacity increased.
Among the forage legumes, the smooth brome is one of the plants that can be included in the planting pattern under arid and semi-arid conditions due its temperaturetolerance and drought-tolerance. In addition, smooth brome is the leading forage plant that can be used alone or in mixtures with legumes under irrigated and arid conditions (Serin et al., 1998) .
In the last decade, organic animal production has been rapidly increasing in many countries around the world. In fourteen countries of the European Union, Cereals and forage crops are cultivated on more than 80% of arable under organic farming (Golijan, 2017) . The most important need for organic livestock farming is the production of organic forage plants (Yolcu, 2011) . The production of organic forage crops plays an important role in organic livestock farming especially in terms of the ecological and economic sustainability of the farms (Will, 2012) . As in conventional agriculture, the forage plant cultivation constitutes about 70% of production costs in organic livestock farming. Organic meadow-pasture areas constitute 62% of total organic agricultural areas in the world and organic forage plants production areas constitute 5%. In total, organic roughage production areas constitute 67% of the world's organic agricultural production areas. Organic roughage production in our country is 44206 tonnes in organic meadows and 315 053 tonnes in organic forage plants (Yolcu et al., 2014) . Moreno-Resendez et al. (2017) reported that in the organic forage crops production, organic fertilizer increases the forage yield and quality of corn.
Smooth brome can be considered as alternative forage plant especially in the regions where stiff winters are dominant due to its resistance to cold and semi-arid ecologies. Researchers conducted in different locations on yield and quality of smooth brome. (2000) reported that the smooth brome aboveground yield increases with the sewage-sludge application.
The aim of this research is to determine the effects of chemical and organic fertilizer applications on the forage yield and quality of smooth brome. In addition, the effectiveness of different fertilizer applications under irrigated and dried conditions were also determined. The data obtained shall be of importance in terms of applications that have gained importance in recent years such as sustainable agriculture, low-input agriculture, good agricultural practices and organic agriculture. ) seed populations characteristic was used as seed material. Ammonium sulphate, manure, poultry manure and as a green manure common vetch (Vicia sativa L.) were used as fertilizer materials in the experiment. The applications were determined as smooth brome (control), smooth brome + ammonium sulphate, smooth brome + barnyard manure, smooth brome + poultry manure, smooth brome + green manure. In the experiment, the parcels were at the length of 4 × 2.4 m and smooth brome and vetch were planted as 12 rows at the row interval of 20 cm in alternative orders in the parcels where vetch is planted (100 kg ha -1 ) for the purpose of green manure to 6 rows at the row interval of 40 cm. The vetch was mixed into the soil by being harvested from the surface of the soil when it reached to 50% blooming period (Karatas, 2004) . In the fertilizer applications, barnyard manure of 20 tons ha -1 and poultry manure of 10 tons ha -1 were mixed into the depth of 0-20 cm of the soil in the spring ploughing. Ammonium sulphate manure was applied as 100 kg ha -1 within the seedling period after planting. In the experiment conducted under irrigated conditions, the decision was taken according to the precipitation condition of traditional flood irrigation. In the irrigated and non-irrigated plots, harvesting was performed at the beginning of flowering. The harvested plant samples were dried until reaching a constant mass to obtain dry matter yields at 70 °C (Martin et al.,1990) . After the weed samples were ground, the nitrogen ratio was determined by the Kjeldahl method. The determined nitrogen ratios were multiplied by a coefficient of 6.25 and the crude protein ratio was calculated in the dry weeds. The crude protein yields were determined by proportioning the crude protein ratios obtained with dry matter yields.
Materials and methods

Locations, soil and climate
Statistics
Variation analyses of the obtained data were conducted separately according to significance levels of 5% and 1% based on the General Linear Model of Statistical Analysis Systems (SAS) program. LSD test was used to compare treatment means at a 5% significance level, when differences emerged between fertilizer applications.
Results and discussion
The mean values and variance analysis results of effects of chemical and organic fertilizer on the examined properties in the smooth brome cultivated under irrigated and non-irrigated conditions are given in Table 1 . The height of the plant was not affected by the application during the years when the research was conducted. Considering the two-year average, the highest plant height was obtained by application of ammonium sulphate and manure under irrigated conditions. Under the non-irrigated conditions, the highest plant height was obtained from green fertilizer application with 70 cm. Karakurt In the first year of the research, the highest crude protein yield was obtained from the ammonium sulphate application under irrigated conditions and this was followed by manure and poultry manure applications. The highest average crude protein yield was obtained from the application of chemical fertilizer with 0.69 t ha -1 and this was followed by poultry manure application with 0.52 t ha -1 . Yolcu (2011) reported that the highest crude protein yield was obtained from manure and chemical fertilizer applications. In the second year of the research, yields of crude protein decreased significantly due to the decrease in dry matter yields. Ozaslan et al. (2011) stated that there was an increase in the amount of sod-boinding by the increase in precipitation and that the same problem was encountered again 3-4 years after the year of establishment. The crude protein yields of smooth brome decreased in the research due to irrigation and the fact that it was the 3 rd year of establishment. Under non-irrigated conditions, it was found that there was a significant decrease only in the application of manure in the second year, but there was no significant decrease in other applications and accordingly the difference between the years was not significant ( Table 1 ). In the first year, the highest crude protein yield was obtained from manure application with 0.31 t ha -1 . In the second year, values close to each other were obtained from all other applications except manure. Considering the two-year general average, the highest value was obtained from the application of poultry manure with 0.26 t ha -1 . Karakurt and Ekiz (2000) obtained the highest crude protein yield from 120 kg ha -1 of nitrogen application and this was followed by manure application with 3 t ha -1 . The difference between applications and years may be caused by the amount of precipitation of that year, and thus the fertilizer efficiencies (Fig. 1) .
Irrigation improves the effectiveness of chemical fertilizers. The highest dry matter yield in smooth brome was obtained from ammonium sulphate application in both years under irrigated conditions. In organic fertilizers, values close to each other were obtained in manure and poultry manure and values close to the control value were obtained in green fertilizer. The highest dry matter yield was obtained from chemical fertilizer application with 4.93 t ha -1 . This application was followed by poultry manure application with 3.99 t ha Table 1) . The decrease in yield may be caused by the sod-boinding occurred in the smooth brome due to irrigation and the fact that the field was in its third year. The values we obtained in our research for the dry matter yield of smooth brome cultivated under irrigated conditions are consistent with the values obtained by Serin (1996b) and Tukel et al. (2001) . Serin et al. (1998) reported that and that smooth brome yield decreased in the 2 nd and 3 rd years compared to the first year under irrigated conditions.
The highest dry matter yield of smooth brome cultivated under non-irrigated conditions was obtained from the manure in the first year of the research, from poultry manure and green fertilizer in the second year and from poultry manure in the two-year average. These results show that organic fertilizers have more effect on plant yields in arid and semi-arid conditions. According to the consolidated years average, the highest dry matter yield was obtained from the application of poultry manure with 2.03 t ha -1 . The lowest dry matter yield was obtained from control and chemical fertilizer applications.
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Conclusion
According to the research results, it was determined that crude protein ratio, crude protein yield and dry matter yield were affected by different fertilizer applications under both irrigated and non-irrigated conditions. It was found that the efficiency of chemical fertilization was higher under irrigated conditions, but that the sod-boinding problem observed in smooth brome was higher due to the effect of irrigation. This situation significantly decreased the dry matter yields. It was determined that organic fertilizers were more efficient than chemical fertilizers under arid and semi-arid conditions. This result is of importance for producers carrying out conventional agriculture. Also, it is a known fact that the use of organic fertilizer is more profitable in the long term, despite the fact that there is a difference between chemical fertilization applications and organic fertilizers in irrigated agricultural lands.
